Although invertase was one of the first enzymes discovered, many facts concerning its physical properties are still unknown. Conflicting figures are given for its molecular weight1' 2 and data quoted on the thermal inactivation3 do not take into account the partial reversibility of inactivation of invertase discovered by Herriott. We have studied the effect of temperature at pH 4.5, pH 7 and in the dry state over a range of temperatures. The enzymatic activity was deter-
Although invertase was one of the first enzymes discovered, many facts concerning its physical properties are still unknown. Conflicting figures are given for its molecular weight1' 2 and data quoted on the thermal inactivation3 do not take into account the partial reversibility of inactivation of invertase discovered by Herriott.4 figure 2 and it is clear that the cross-section is less than for enzymatic inactivation. The target area found is 1.25 X 10-13cm.2. The estimated molecular weight behavior is 27,000. The apparent cross-section per deuteron for different temperatures of the specimens bombarded. The enzyme sensitivity increases to a steady value at the cross-section of the molecule and thereafter rises sharply as excitations and photons become able to produce inactivation. facts. The first is that at low temperatures the apparent cross-section is less than that at room temperature. The second is the constant cross-section at 4.2 X 10-13cm.3 from 2200 to 290°K., which represents the crosssection for the whole molecule and the third is the considerable upward sweep at high temperatures. Two runs with the electron accelerator at 3000 and 100°K. showed that at 100°K. the inactivation volume is about 0.67 times that at 300°K.
Discussion.-In the dry state, for thermal inactivation, invertase has an activation energy of 30,000 cal./mole with no entropy of activation. This corresponds to the passage over a potential barrier of 1.3 electron volts. No reversibility is observed. This barrier can actually correspond to the breaking of one bond, which seems rather hard to believe in a crossbonded protein, or to the breaking of several. Three hydrogen bonds are a possibility.
Wet inactivation differs in that the molecule is hydrated and therefore subject to the effect of electrostatic forces due to groups which can be ionized. The dissociation of these groups at low pH accounts for the variation of the heat of activation.
The action of ionizing radiation alone appears to be explainable in terms of the requirement that a primary ionization fall within the molecular volume. This releases 110 e. v. and undoubtedly causes the rupture of many bonds. It Introduction.-The type specific transformation of pneumococcus R cells to S cells by an extract of S ceUs was first demonstrated by Griffith' for intraperitoneal injection into mice, and later was demonstrated in vitro by Dawson and Sia.2 Avery, MacLeod and McCarty3 showed that the active transforming principle is in the desoxyribosenucleic acid (DNA) fraction of the S cells. The DNA which they extracted was similar to DNA prepared from other sources and its molecular weight was therefore estimated to be about 500,000. Direct observation of the active DNA in the ultracentrifuge does not provide a determination of the molecular weight, since the boundary diffusion is insufficient to give the necessary information about particle shape.
Our purpose is to report evidence consistent with a larger particle size for the transforming principle. Dry preparations of the active DNA have
